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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a drive circuit 
in which a decrease in drive 
capability or a change in the drive capability is 
suppressed even when a power 
source having a large power source voltage change 
such as, for example, a 
battery or the like is used. 

SOLUTION: The drive circuit comprises a totem-pole 
output stage having an 

upper arm 1 1 and a lower arm 12, a pre-drive circuit 74 
having an upper arm 

drive circuit 72 and a lower arm drive circuit 73, and a 
VCC step-up power 

source circuit 69 having an upper arm drive step-up 

power source circuit 67 and 

a lower arm drive step-up power source circuit 68 for 

stepping up a VCC power 

source 65 and outputting the stepped-up power. 
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[ o o 5 3 1 4*;, *miiz®$>m)®mi. m>m® 

®®t&&£xn^-J*t:mirthKibcr)TT-J>m>® 

m®m it^sfflni»ss^#BE LTiu^-rs v b# 
io Efmmt}£xFFT-j>m>m%mE.®&ti£TWB 

gffiI5|8t>J:tX7 4^QR«J:t^7 -r W®ft<?>iiilJ 
li^fc: J: 0 v BIKtmiSlalS&'vtf)? o -y 

[ 0 0 5 4 1 4fc. *fB5jtcGi£®&[II»<i. Sf5-<« 
©JHIIIBSSi:. ffroBIMIIBMHU:* ±T-A*j 

-J»tmrtht:»xr)±T-J>sm®m3£XrFT-J> 

TWtk* ±.T-j>m>m&Esm®mt$£vm-<7)m 
®m®smmi:&ELxiiij}-rzvB&E.mm®&t5£ 
vTT-^wmm%mE.®& tt&??>7v vyjrm 

[ o o 5 5 1 4fc. *m£&zm>®mt. mmm® 
[ o o 5 6 1 4<:. **HBtc^s ea&ms&ii . rauaia 

40 [ 0 0 5 7 ] 4fe. #SCT«SSI8Wg»tt, MiB 
#E®S0»fc. S!»ffl[il8S«iSii:#E«ii 

[00 581 4^. *IHHCff&nMalKtt. SttfflH 
MWMk. #E«S0SSt. »ffll5]SSilSt#ElE® 



1 5 

[00591 

S0»7$-vcc#ffiSSiIll»6 9t:. T'JF? 

@67 kmt*&(?>i>cotmii>cozmbix»h. z 

l£3*u it:. T»JF54;r®»74tt±T-Al£i&0 
87 2 fcTT-ASa&0»7 3i:fcJ: 0«J£$*VC^ 
S. $£fcVCCmg6 5*«VCCS8? : 6 6£:frl/CF 

[00 60] aj^S&f 1 3fc«£S*tSJI<?fc: 

scraps dfc#-c£s. w*tf. t-^ J ?^i&r^f- 

TV>r (eps) % wmxfry* w&sw-vjyv 
>>. xr?i>m*-v7uv-mifimft>i\h. B2. 

03fcj|ftma®<^£^. B2tt3ffl^^WX 
t-*2 6<7>-0!£*l/C^S. X^-*SS$flfc3o 
034/1-2 7. 2 8. 2 9*»^S3«y^^Xt- 
?2 6#3^)j|<f£^U h-rA;K-;M&&?fut 
NMOSh5Vy^l 7~2 2A j aj*aF5^> 7 X^ 
ttk*>. ±T-J»h7yi?X? 1 7-1 9 

*\ -eit-rfta i <o±t-a h y y * 1 negus 
u Tr-Ah5yvx^2o~2 2*«. -eit-e*i@i 

<0TT-Ah5^^*X^ 1 JB*5g?2 3~ 

25*5. -en-ma loayjag^i 3 <out> jcg^ 

S&7 41102 t*>v^Jith3®^®tc^S . 
[ 0 0 6 1 ] a3J±DC*-^VCM3>f /HE-?. 

£. 34/P3 9**1ira<oa?f£*U f-fA*-yl« 
S$ft^aj7JSh y > : JX9 3 3-3 6 tflSgfca 4 /P 

*>*>. ±.T-J»Y-y> ! JXf33. 34*«. -5-tt-PftH 
1*)±T-A1 lfcttJSU TT-Ab7>-yX^3 
5. 36*5. ZixZtm 1 <0TT- A 1 2 £*tJS L . 3 

7. 3 8oaj^jssw. -en-pnai^aj^JSH 1 ! 3fc 

7 4im2®m£-%&. H2. m3<0H*>t><Q&£T' 

i. moh-xA^-;ws^aj^a*>*ai7j®s?ry- 
[oo 62] hi fcMor. &Tizm^<mmii-h. 

VCC#E«SIhI»6 9+OTT-A|giJffl#ffi«SIIl 
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1 6 

B6 8li-e«>m8£ VC CSS? 6 6 Sr^LT VCCmS 
6 54>6ftT»*. ^<0VCCmS6 5tt, i/XfA* 
fc-t^ftSm^0«H»S»ffl<OMCU^»D S P3W<C. 
lS!)ffllllBmS5EV B*»^4j£$ftS^mEST* 

5. ioT. MCU^DSPS-fiyBLTV>l.m§v@»x 
X-fAfcfcWCIi. 3. 3V~5VSg^VCCmai6 

5*wts. it:. zcvm®t±M0>m&izm^t>ti 
WBsmimft&bz < . as±3~i o%ss 

10 [0063] HlfcfcWtli. 0litf3. 3V~5V<0 
VCCmE (WT#tcVCCi:*b-t) VCCSrlO- 
1 5V{c#Etfc«ffi^. TT-A®&ffl#EmSII|g 
6 8tf)a57JJS^VGBt:aj*U. ZtlZ7V YyATm 
»74<0TT-A®&[hIB7 3W«Si: Ltffi»TI». 
tro. -e^)VGBJg^<??mE<£lT*fc:VGBi:*i> 
■T) $:±T-Aaaiffl#E®gaiIS6 7fc: < t'9. VB3g 
=f*M&. (OT#tVBfc«i>i-) fcH*±«\ VB + 
VGB<7)Sff-r^i>*>VGT}g?<0m£E mT*fcVG 

20 Lx&mth. 

[0 064] zzx. ±.r-j>mmm 2&i.xn : T 
-j>$mmm3vmMtLx. vccw&ebvmt 

3*lX»&#. Zfl\&±7-J>MW\1}mm%rf- 1 T 5 
^TT-ASMSAAH^P I B 6*^A^J$ftS11^ 
Ji. MCU^DSP*^<0li^*5A^3itS. t^rt>t> 
A*<l^S"lg»±0~ 5 VOT-Cfc 0. ir>X. ±T-A 

se»hi»7 2 tTT-j>miim7 3*f i^etctt 

^{fO-SVg^ai^h^y^X^l 1. 12^« 

Wti>m^£uoui/7 h-tzisl&iPkitix^&z t 
30 fciS. znztit. m%<m6 7 j m68izWXi> 
m&?t>&#. ilHB$-jS*trti.^tH6 7fcJ:VH6 

[0065] ±T-A8U>B»7 2Tliimt: G 
NDRXSVBCVmijlC&mLX^&tf. ZtLli±T-J* 
8a6IH»7 2cO-atoB8tittvtVGT~VB<7>«E 

®&a»7 2^rtaj0»a»ia4«oafc^$ni.. 

[0066] 04<?5|aI»Bi««. VCC-G N DOA* 

40 sn$-t,o±r-A$offli©^ (it) *m^vm?z>±. 
T-j^mxiimnwimm 5 . -e<oai*m^5rvG 

T~VB<0SHtCW'OP^7 ht" l>l^^^7 MHSI7 

6 . > $tl3tm-^5r±T-A 1 1 <T>mM^ 

t^rrs±r-Aaj7jia&iiiS87 7. ±r-Aas*« 
ttTir-Ah^y^'x^i isrffiiH-s. a57jama 

®S85 0 7Tfii)«$nS. 

[0067] zzx. aj^ai?aiiiss5 0 7«. pmo 

Sh^>vX^78. 82. HMOSYy> : JX?7 
50 9. 83. aVy-h^S84. NMOS#iW-h 
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8*>VBgiSte. S4«4'0±T-Aaj*Saaill»7 7^ 
[00 68] ifcfcBlfci3WC. fiaw^a^V^M: 

wc»i. TT-A1 2SI&fflfc#ffmSE868«rffiffl 

LfcW& (1^1 2Vv\*y7 i 'J-©5Wfl&£6V) T 
t>. TT-AS3&0K7 3<D^[&TT-A|Bi!)ffl#ff 
«SH1868t:J:5VCC^afc L^EiSttK 

tT. TT-j*by>i;x?<Dy-hmmmw£i ov 

[0069] ^-^y-hffii&fc^5rmfffc»Lt. 
±7-A8K)0»7 2i3iirFr--fc«I6Ill87 305ffi 
»»«)SmBE* I ^<=ar l 53a?SKS^fc:ov^«. VC 
CBE^ffiffl LfcTT-Affii6ffl#EmSH186 8 

[0070] 0li.fcf. VCC=5VfcU TT-AHS 
ffl#Emj£@86 8t 3<g#ffi<W-^-^yT0l&$- 

ttmut*^ @ire<omEis*£is»-rsi:. vgb 

= 15V. VGT=VB+VGB=VB + 1 5 Vt^r 

s. ^^m. TT-j>mmm 3<n®mms.\ sv 

fcLLfcSrS. ±T-ASl&|B|»7 2tf>»EfcLTtt. @ 

5T5V&±. h®&7 6-CVGT'SE: ( = 

VB+1 5V) JILL ±T-A{ii*®aiHl»7 7Tl 5 
VJJUi. aj*wSE»5 0 7TVGTmE(=VB+l 
5V) J£Lt. $Z)i&hy>¥X9l 1. 1 2TVB«ffi 

[0071] i-oT. VBmEfifcJtKLT. *fl»E 

^^^7 h mm 7 6 . a* 507. as*a f 
11. 12. ±.T-j>m>m&]£wmi&6 

[0072] mZO. m^SE (VB) 
£&ibl)hy> : JX?Tg>&±.T-&l 1, TT-A1 

l^«0314fcTa[#$itS. -$-£*>^ SE^&tfvhS 
^VC cmE£^fcr£T7WJSBWB#EmS!l]l& 
6 8$rft»tSC:tt:J:0, VB«StSE<0^&fc:J: 
S. as^Jbvy^^-CfeSiT-Al l^TT-^l 

[0073] *9mmmi<m<mt lts hzmm* 

Vcpout = (VDD - VF) + VCC - VF - 
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*%wm*m5iz5fcr. zzt, vcc#Em&086 

9«f^TT-ASiSffl#EmSIllB68Ji. VCC«E 
*HfMffi'T*f'*-SAKy7 , H»#8 6~ 9 

fcTfliis$^Ttj'9. s^k. ±r-Ataaffl#ES® 

@l&67«. 97-1 0 2<O3g?fcTfi!j£3iVCi3*h 

v g bse £ v BmEtg*±»f -c±r-Ais6fflwm 

SfcLTl**. it:. TUF74:7TII»74«t. ±7- 
A$0»Ill»lO3 (H4^±r-A«0»A*m^««llll 
m7 5t V<JVis7 h 0187 6 t±.T-J*iiij}Wm®m 
10 7 7fc£?7 8~8l££i:*>TffcU:ll)l&) fc£78 
2-8 5. 3£fcT7-ASI»II|i&104i:^f 106 
~ 1 0 9^<MS&j£3fl-0^. 
[0074] Cld-C. 05<OSffillHlB^iM^^ilBWI. 

[0075] m6l&-*r- : JX>7®S&&V J t<r)m<?) 
@mf/l#rft4. H5<086. 87<08 

WW-fsr-F. 89«0#Effl^». PMOSh^yi/ 
X?92. NMOSb^yyX^93TMi^SitS^y 
20 A-^. O3^-C1&£S*lS0l&f?. X118 7. 88C0 

W8smr4*-h\ 9o<?Mam®&. 9i<or*-7r 

yy/ayf/t. PMOSf7yy'x^94, nmo 
Shy > : JX ?95 Tffi&ZtiZ. J . 
1§j£SiT.S[IIS8f?. 9 7. 9 8<0gs£ffl^*-F. 9 

9 <o#EJ8S&. ioo (7yf# 77'jv^3 yfy*>-« 

PMOSh7yy^l01, NMOSh5yy^l 
0 2Tfi&£$ii6>r yA-^. 0[sUBff«>*iv?fcP« 
06 Wl 2 OT*§itS^-v^>T#E«S0S&{c 
ffiS-TS. m^^x;PT*>Sa^fHIffil 2 4fcoWC 
30 «. ir-Ah7yyX^l If L<ttT7-Ah7^ 

[0076] t-r . y*xr 1 2 ocomsBS^t 

OSh^^^'X^l 1 7fcT8U£$it£'f 
^o-y^A^JS^l 1 2 (CLK) t:9Jar$ixS^a y 

<0^. #EfflS*l 1 8fcBSM^^-K 1 1 4?ra 
tT. SS?1 1 0fcBnr$tlSVDD«BE^^m$n 
t. J:oT. SS^^-Hl 1 4«0lg*(fi]^f(SSE 

40 «: vf t-rs k . §a 1 1 sojgi'fgmEkt^wEms 

ililtf. VDD-VFt*S. PUOSVyy : JX9^ 
!5E-C^B$*ut§»l 1 8WS&?®m 
BE* 5 . A^J&fl 1 1 fcBJ-T^itS VCCSEfc«*± 
»f^S<0-C. ^l^-f^-Kl 1 5$rilLT. f-^- 
vtfXTHIBiBTj 1 1 3 (C POUT) fcaj*$ns« 

Eii (vcpout) li. B«[r>f3j--Hi 1 5<7)Ji^r 

IfilSg^aSE^VFt-rsi:. ( 1 ) k^rS. 
[0077] 
[81] 

VCC+VDD-2-VF ••• (1) 
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[ 0 0 7 8 ] gfi 1 1 9li^-r-^yrtti^J ( C PO 
UT) 1 13(DiMjnE , )v7JV6$&ia<'yr*l"!''7*J> 
y^VirWehh. gfil 18<03E^mEEVcbtt. 

(CLK) 1 1 2«Djg«8£f c 1 k. 7 
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* 17 Ron. £S1 18«SiIKbt 

-TSt. 5U2) fcffcbtf*. 
[0079] 
[&2] 



Vcb-CVDD-VF)x 



[0 08 0] MS. NMOSh^yy^in^ 
LT^*l$fSl*re. £*118 (Cb) «E«€E (V 
DD-VF) £7fr%M?Z>£otzmmtti>&. -L 
5$(2)T. 5U3) fciKfc. P^lfcSr*. 

[0081] 

[S3] 



10 



[0083] 
[84] 

Cb-Vdrop- 



IcpouVfelk 



(4) 



[0082] JXtlfl^tCiS^-^KVTtB^mffcO 

yrffi^SE (CPOUT) <Dj|?Sfc:J:*mEB$T£V 

drop. ^^585:1 cpoutfc-TSfc. * (4) 85 

Vcpou*-VCC+VTO-2-VF+2 Ron-^1-P)J-lcpout 



[0084] (3)&. (4)&frt>. 5U5) fc3W> 
*>*l*. 
[0085] 
[S5] 

Vdrop — 2Ron-(n(t-P)}-Icpout ( 5 ) 

[oo86]«ot\ %mw*rt>%»>t:m-z<ryf-x- 
i/x>7&jjmmt. ( i ) a&v ( 5 ) 5sa>^ s 

(6) kifrtZ. 
[0087] 
[R6] 

— (6) 



[0088] J^UrSKP^lTifc**^ ^r- v 

^vras^mE ( v c p o u t > «ms®£ ( i c P o 

ut) tOHfcKSii&'K 07<D|^5 3 2<O«fciK£ 
*. 07fcfcft*Vc P o#. ( 6 ) SWVCC+VD 
D-2 - VFfcSifcO. S38*>«£tt-2 • Ron • 1 
n (1-P) CM^S^kt^S. 
[0089] mzmB^*- : JXV7tffi£.^Tm 30 

1. 1 2#*®S£5£-f*^ h^yyX^t-fXt,^: 
#<***. 9. y-hWffl*>* 

^-^ync*W4a?irea«»*s < &* - 1 
*. 

[0090] ■6«MI%7A' 1 2 4tt. i»aj* h 5 
^*x^l l«L<lil2i&^Lfc<>(0-C&5. a 

fcpwMis&^fflSiis^&^v^ 

fcfc=5r*. JI9%^1 2 4 fc... *4.»fvl 2 . 

*. ftfiil 2 2«H5"C^)±T-A^->'jryfflPMO 
S h 9 yS^X* 8 2W^ylS«ii: y- HSR8 44>» 

*i\ TT-A^-ysr^fflPMOsb^y^^i 06 

<0*yjgfiifc y- hfita 1 0 80tt£*-T. gft 1 2 3 
ttifi*h?y5>X* 1 l£L<ttl 2*>A#g«£S 

*50 



★ [oo9i]iag<oaj*NMosh7y^x^cr)y-h 
&* . *>* aaraafcasfry- h - v-xeke* v 

gli:-*-*fc. **itc£g$^?rl;iQglfc$:9. flttt 

i kw ymsum^tit atwy- h -y- 
xss»tms«$-*-r. <x.<r>mmwy- f-nw 

^ttsrcffiffl-r*. zvtim&y-h-v-zfsmv 

g2. A*Sfi^E««i?Qg25r^U ifeLfcifetjN 
MOSh9>yX:J'ffii!)(c£S$5:Vgs = 8~l OVfc 
V>3ffl±, B8<0Vg2fcSfc*. ioT, Wilt 
oy-MWtt(Vgs) fc#SB??(Qg) 
ffiSrdQ/dV=Cgi:-t*i:. VgsfcQgOBSfiili 
fclTtfSSGlsS ( 7 ) -C*S*l*. 
[0092] 
[»7] 

Qg-CgVgs (7) 

[0093] ZCOV- h ®M£&m:W$stf P WM^S 

fcf-r->?#yrfl?wa*#i*. ¥*^£ng«£ i 
avetu aj^Sh^yvx^^pwM^aaas-f P 

wmtfSL (8) fc^r*. 
[0094] 
[»8] 
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[ave-Qg fpvnn ••• (8) * [0099] 

10095} mat. M2 s m3$m^x.msi<DQi [am 

*Hl$fc±T-A^L<l±Tr-A*sif2ffl, H-PW 
MffifflftT*ythm&i>$>&. lot. PWMW 
Z'*>-$-& „ ±TT-Affl* tf>T-Affla& n fc-T s 
i:. (8)^J±. 5U9)T*S*l£. 1->T. (7) 10 

sst ( 9) 5$a>^ ¥«m<?ms3i. su 1 o) -c*s 

[0096] 
[39] 

[avc = n-Qgfpwm -•- (9) 

[»10] 

bve=n-Ce Vg» fpwm --- (10) 

[0097] zz?<oy-hmmj± ( v g s ) 

Ziyh**-z;X>T<0litf}mE. (Vcpout)tfc 
0 . f^tStS (lave) Ji^-t-^y7-aj*« 20 
ffi ( I cpout ) t%h. ioT, SWJh^VS''** 

3. @7*>8BS5 3 3<Ol$5tfttti:£$. 

[0098] &±mmx *) . f-^-vsKy7-#Eaj* 

0 7 <r>1-*-i;X>7%W&&. 5 3 2 i: tfcfc 
h7yyX*i^fc£^¥*aS83itt5 3 3 tV&jtk 

S#Ctt. (6)i?t(8)iW>^Vcpout=V 
gs, I cpou t = I avefcfctvf, 5? ( 1 1 ) b 
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VCC+VDO-2VF 
1-2nCgRnn-fr»mln(1-P) 



(ID 



[oioo] vxttfi. -j-^-^Mf yrmwmmm 
wtzt. zwztuzm^x. @5<o£*w*iiis&-e 

wsmmE (vgb) ^±T-Asasffl#ffi®imBE 

( VGT) <0#fffflffi^SEfc L-Cffl^T^S^t. ± 

r- AafKgfifttcfc&fT r- AffiiSffl#Ems0S 6 8 

^yx? ll.l 2#m-h : 7> : Jx?<r>}S&. ±T- 

S£Igbfc-rSi:. (10)j!ttP^ sUl2) . 
(13) fc^SftS. 
[0101] 
[£12] 

ttb-n-Cf- VGB- fpwm — (12) 

[S13] 

Iet-n-C e (VGT-VB)fpwni ♦-•(13) 

[0102] z<vmmm<?>±TT-j>wmgit. 

8 6-8 8. 97. 98<0)iI:fr|6]mE£ 

4. 10 2^3f>iK!i«-Roni:-r5t. (14) . 
5fc (15) tmbHtlh. 
[0103] 



*30 [S14] 
VT3B-3VCC-3-VF+2(2Rdn>Jn(1-P)}-(lBl>+fat) ••• (14) 

[R15] 

VQT-VB-VGB-2 VF+2 Ron §n(1-P)}-I»t 

[0104]J:-?T. (12)~(15)SA»6. * 
(16) % jU17) b%&. fctfU att£(18) 
Xhh. 
[0105] 

[ai6i 

3.(j-gtt>VCC-fror+3>VF ... ( 16 ) 

3540 

■ n-Cg-Ron-fpwrHnfl-P) ••• (18) 



••• (15) 

* [ai7i 

VCT-VB- 3VOC+ < 8flr - 5 > VF 



8of*-10a+1 



(17) 



[SIS] 



VGB- 



8 a 1 -10 Of + 1 



[0 1 0 6] feLttf) ( 1 6) ~ ( 1 8) 5$#05<O!8i& 

®&<D±TT-j>fmmmmE. (.vgb, vg 

T) 1^:^07 <7)^-^>7-ft^tt 5 

(VcpoI) £3W>fct£Hi:$:£. 
[0107]<fcfc. *St*t?>ft8S10B5£g!vt\ H 



*U PWM^rttC2fflOh5yvX^^^L. ,1ft. 
[0108] -ttch*>. 1 ffl<0±T-A®Sffl#£ESS 

msstc-c. 2ffl/pwM^<o±r-Aaj^h5^v ? A 
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10 



Htt£*tcg?)«i. too. 5—2. OnC/Vt^T 
h. ioT. d^"CttCg = 2. OnC/Vii-rS. ffl 

[0109] >f yA-^ajiJ^NMOSh^yvX^fJ 
*:xfi«;Colvcl±. Ron = 10Qi:-r5. PWMS 

£-Cttf pwm=20kHzi:tS. #£EJ»§M^<9ft 
SgteSSctPfcHl/r'te. HfBUrfcttlS. P^l 

x-hhtf. p= i fc^st±#ctmA s aj**<^s 

P = 0. 99fc-fS. MOULDS PO^Sfc&S 
vccmffii. S?EW:8fc:vcc=3. 3~5. OV 
tc-?£. .r.rriivcc=5vfc-ts. Sjgy^^-K 

<OJ8*|6imEfcilLT«. S i ?X;\£fflVtf:PN&& 
^3f-K<OHR6«:ltt6-|6imffifi. VF = 0. 7Vfc 

[oi io] ztit>com£m^x. (i6>*k(i 

7 ) iCfc ( 1 8 ) 5&&>£>. S5</>±TT-A®&ffl#E 
«St«JBE(VGB. VGT) Zm&tht. VGB = 1 
2. 6V. VGT-VB=1 1. lVfc&&. J:oT. 

0«;t{fVB=8VfcLTfc. ^»<^®t*ti 1 0 VJJl 
[0111] ±M<r>£ 5fc, #H»<DJEBgl fc.fc*U£. 
EffTOt h-xA.-K-;Ug^$iuta5*a h 5 >• i^X 

VGB-3VCC-4-VF + 2^Ron>{n(1-P)}-Cbb+Igt) 

« [&22] 
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[01 1 2] HSfe<o}gS2. B9tt. SSOBI&fciJft 
5TT-A^6ffl#flEmiU?S6 8<7)[U&fiij££TT- 
ASS»)ffl#E®S|filB6 8afc:3SILfcllI»TJ)6. <I 

3^iiinit: J: o . Tr-Ai®ffl^^-^yr#E 

[0113] K1T09 tzi 0 . HttW&[Hlg}J8j£i:S* 
f&fcfcowtltwts . BSfcyM *- H 5 0 8 . 5 0 
9. &£V3>TyV5 12. 513. tJlVPMOS 

h^yx^s 1 6. NMosh^y^x^sisco^ 
TTWSiUBW. VCC«EE*flMHE"*-*f-+- 
^yT0B-C&&. ssy^-Ks 1 0. 5 11. 
iiJ:t^3^T^-514. 515. iJitfPMOSh? 
>^X*5 17. NMOSh^^i^X^S 1 9*^0 

VCC«E£3S#ffit£lI]»i:=5r5. 68aT*;**i 

-braffl«sa^±r-Aas6ffl#ffmjsnisi6 70 

[01 14] m5<n]mkim?ht. f*7ryy^ 
m^s.5i 3*5 m. S5£r^f^-F*uffl. sunt* 

S. f*77'J>/ffltl5 1 3tt_kfEW:. 
HIS 6 8 a OttJ^mE »J y 7VH£«fc«Mfc&«& *) , 3UD 

tfcSffi^-f ki±t# vru yffmm 5 1 3 £si 

[0115] mmmm tmrn^ta^ms^m 
mmmz&LT<7x& ( 1 9 ) -c^-t. ±t-ah»jb# 

E«SI1I»6 7tK>WCtt. 05 fcB«0>&. (15) 

[0116] 
[&19] 

••• (19) 



20 



30 



[&20] 



VGB- 3 ^- 2g > VCC - 4VF 
8<v*-10a+1 



(20) 



[01 i7imk<rm®i<o&£tm&£. (12)5$ 
fc (13) se^fflv^r. tw-r&fc. s (20) . (2 

[0118] 
[&2 1] 

VCT-VB- 3 ■VPC»»"-'>VF 



8a*-10a+1 



— (21) 



VGJ W**o> VGf W*w "(2 2) 

[0 1 1 9] fflt. «W^«± ( 1 8) USS 

a»s 1 1 mmozttx. Mmfcmt mn-rt t . v 

40 GB=1 1 . 9V. VGT-VB=1 0. 4Vt^rS 
^.^(22). (23) ^Adfc^O. *Htt<^S 
2<O0SB«l«tJ:Wf. HSfi^©ltJt!Ki-*i:#ff 

[0120] 
[»2 3 J 



[SC24] 



W 51 "- W>s»] > < VGT - VB W»«w '"(23) 
VGB - 4- VCC- 3- VF+ 2-(2- Ron)- Jn(1-P)}- (tgb+ Igt) -•• (2 4) 



[o 1 2i] ±E«^g^i, say^>f^-KiffloiiJnj*50**«i^L-cv^^'t-fts. fit. OT<o^t,*>»), ^-f 



25 



XSELTV**. OH 0. 05+<O94&tf9 5fc. 09 
■f«D5 1 7&V5 1 9*»*>j£M W<-?®S#. 1$g 

6. i^T, 4^A-;?;XJj#HIGHtf)i§^ t-^ri? 
*>-fy/<-^NMOS (05«D9 5. 09tf>51 9) # 

%<t[h. *~>x. *>mji&m>u jusxmot. io 
[oi22] znxo&m&<?>m2iz£m£. mm 

[01 2 3]|gJfctfSg!g3. 01Ott. 05?>VCC# 
ffimS0l&6 9a!:Jjmffi(VGB % VGT)co^flE'J«y 

tg*<O3l#Sr0ofc@»-eJ>S. 20 
[01 24] 01 Ofc*il>vC05i:tf^|g£tt. PMO 
S h =7 > 5 2 8RX/N M O S h 5 V^X? 5 3 0 
*>£>J£6 1 SBtfVf y/W fcJ: 0 . IffifflSS 5 24 
tVCC«E^«L. -f^VCC«EK:S*±ffS* [»2 7] 



(14) ^2003-244966 

26 

*£i:fcj:'). fg#ELfcmEli. W& 

4*-K52l£StT. PMOSh^y^X?52 
9. NMOSh7^'X^5 31*»^&ZlgB<0>f> 

x-*<rmMt. sa^jr-K5 2 2i&astT. #e 

JB£45 2 6^^mE^;5^tcte»t£. 
*>. (g#MS<0te#Efc£S<0T. VCC«E»4f& 
#tfE«E#. TT-ASffi)ffl#Emi5]86 8 b^SWj 
(VGB) fc&S. i^C. 09fcP3-S7&fc: 

09i:H-<Dfi|fitCJ>S. 

[oi25] ace. mfo<?>®m 1 ^usiojgis; 

fcifctomJE^ftSS-tSfc. *(24) . fcitMl 
5)^*0. (12). ( 1 3 ) ££fflVvtft31tt-£ 
i:.5U25). (26) tfca<Q%mi. 

m?mmi. 2tmmiz. (18)5^3. 

[0126] 
[82 5] 

ycn 4(l-2g>VCC-(2g43)-VF 



8ar'-10«+1 

[R26] 

VCT-VB- 4VCC ^ 8a ^> VF 



8o , -10a+1 



" (25) 



(26) 



VCP-3VB-3-VF + 2(2-Ron){n(1-P)>(lgb+lgt) 



(27) 



[©28] 
VGT-VB- 



VGB-2VF 



1-2nCB-Ron-*wmfci(1-P) 



(28) 



[01 27] zz?^ m&mmi. 2-c«. msom 30 

umniz2my (n=2) u *>o. aj^^fca 
A~i oAse^msst^a-t^^s^u^ ---c 
«u 02<oe«:aj*)e5sa^aj*ft?fs-ii^$-*. *» 
as^ftwt: 1 0 a~5 0 Ass<oma$-s-m^5- 

[0128] t-r. 03<o«*3fflt-^^iEgarti»j© 

n = 3fc££. 
[012 9] ftjlW3LtLX10A-5 0Aifctmz 
tt. y-M-*-5*lttfel/C.. Cg= 2~1 O n Cg 
g.(T)liiJ}hy>i;x?W<gm-Clj&&. Cg=10nC 

/vt-ri. tm&cvmi*. mmmmi^2tmt 

t LT. Ron=10Q, f pwra=20kHz, P = 
0. 99. VCC=5V. VF = 0. 7Vb?Z>t. & 

-r. mt&mmomnm&Tbzt. vgb=i 0. 

7V. VGT-VB = 8. 8Vfc&£. mt£LX.±. 
( 2 5 ) W ( 2 6 ) 5fc&»*>. *$mmm<7>t§&. *50 



!EVGB=14. 9V. VGT-VB=12. 7Vfc£- 
0, 963fc*»B!jS 1 ^ 2 cT^TJi . ±T-A^-MgS) 
tgfftfl 0VfcLLit«-eS£V^feft-Ct>. *HSt<0Jg® 
•Cli. lOVJ.XJi^-hiaSmfiElSfiU^tg^i:** 

[0130] £<oj: ? t=, *m&m&3<n®mmz 
[oi3i] m&<7>&B4 . m&<wm3T\£. Mtm 

=5r^«fc LT. aj^J^gfc IX 1 0 A~5 0 ass* 

S^U^. Jgfc5 0A~^WA^<9®J£Sft-*§£ 

i&S^C g«l 0-2 5nC/vng&^Ztl&Lh<m 
mt%&. iot. fliit:C g =2 5nC/Vht. 

(n— 3-, Ron=10Q, f pwm = 2 0kHz. P 
= 0. 99. VCC=5V. VF = 0. 7V) HJS 
<^®3<O01 O«0S&-m. ( 2 5 ) (26)3^ 
*>^>. VGB=12. 0V. VGT — VB= 9 . 3Vt 
^•O. ±T-Ay-h^!i«E^l 0VJ3lTfcfiTf 

®3<rmbmxi>. y- hmbmmmmmxv* 
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[0132] si i £±smm*Mm-z>t:#xrmi<o 

W&AVmm&Z^Ft. HI lfciSWC. 7D-y?A 
*Jg^l3 0^^CLKm^tCTiW^U vBms* 

1) (VCP) S-mSfc-rSTT-AlBaffl^SfflilBl 

±r-/^ffl#ffi^iii» 135. ^oaj^ms ^± 

T-Ay-h8SWBma^VGTi:LT&Bft-4. 7* 
'JH7-f7"ffl^SIllBl3 6fc. TUK7^7ThI»74 
a . h ~f Atf-^ggSfifciBaa h 7 1 4 
4. 14 5a>£j££@»-C*>*. 

[ o 1 3 3 j r u h 7 a -mm 4 a<o0»«j£»i. m 

fcU VBfcGND^Sifti:-t&±r-Al®)ia»14 
lfc. vcc&tfVGB£mSfcU GND^gffifc-t 
STr-AlESIIlB 14 2k xm&^tih . 
[01 34] dClTVB#E®Hll«H 3 2«. T7- 

j^mm^SEmm 1 3 4*>mgi: lt fi6ffl-ts<o*T 

JtTT-A14 4. 14 5<r>?-hmb£X& 

VB#EmSHl» 1 3 2<WittmE. (VCP)^ft^ 
#*»*^*:*§£-efc. TT-ASa&ffl««EHlffii 34 
ojgmEJfc&SE (VGB) ah-ejrftKfiv^v%3c: 

vcpsr-ha-sv^mEtc^u. ±TT-^«y-hffi 

TT-/JKWB£mEIII»l 34#£3ff*li#-f S3 
VGBttJ&iffS&L&^fcfcSrS. zcr>%m&£ 

±7-j>m})mmmm 1 3 5<m&mmm&t 
[oi3 5] $m<m®i~~3tmt£y-hmbmm 

SVGB. VGTfc^jfct^Ofc. VB#ffmg|IJ»£ 

matzztx. ^mEBzmtz*&. ta^byy^x 
-3 1 mm>mx$>&&. mssmmi omsxmw 

[0 136] vb#e®s@»i3 2. rr-jjmm 
%M&m 134. ±.T-A.mmmEWM®% 1 3 5 

oftttW£lll»fc:ovvaj. tB* h^v*? 14 4. 
1 4 5 co^tt^l^fr. msmE ( v B ) ^fc J: 0 . 



(15) ^2003-244966 

28 

4kW]im^. ®§8<0-tf«CT. Htt<0^©4TS 

^fck-rs. VB#ffmS@8H 3 2i:LT. 013*> 

TT-AiS&fllJgSEIalffi 1 3 4 i: L 
T. B2 l«0@8WSram. ±7-AMB#ffimS0 

»t lt. 02 70)mmzm tti^irvmz^m 

10 [0137] £-f. @13<^lHl»W4iat<0JgSl<0T 
T-AffiSM#EmS[s]i8 6 8 (05) bW&r>3m 

Erf-v- : Jx>rm&b%h^ #amsaj* (vc 

P) »±£ (27) fcXfc&tl*. 
[0138] 
[82 9] 

114 

(29) 



Vo-— x(VCT-VB) 



[0139] dd-C. Igb. IgtfcoWt»i. (1 
2 ) *Mf (13) 5$-e«SgS*lS&. ±TT 
20 -A144. 14 5£fc>--HSi&mflE#10VJt&aj 
Jfcfcfcf&fc. VGB=10V. VGT-VB=10V 

b%&. &mmrnmmsm<mm. 3 nmwnte 

-hm.*Lt&fm&W.. n = 3. Cg = 25nC/ 
V. Ron = 10fi. f pwm=20kHz, P = 0. 
99. VF = 0. 7VfcL. «SSEVB*«8V^-Cfi 
TLX^h^i^ttb. (12). (13). (2 

7) m*). VCP=16. 4Vfc££. 
[0140] <»C02 1 C0%ME®&mi. V 

30 -^mffiS-f^S^HIRi:^. Hi. 

if. -y*^-«CVZfcL. VZ = 14Vb-T*>b. Jb 
ETttSU^tESmfffiVCP= 16. 4VT**ltf. 

y**-:^*-K#*y»ni£c*>£. npn 

h 5 >i?X ?<7y<-X -X S -/ 9 fSmEi V b e = 0 . 
IVbthb. VGB=13. 3Vfc£S. fi^fc. 0 
2 7O@»0ltt06TiiB8Ufe. flMffif-*— s^jfyr 
HBfcH-HIMKfco*, (ID aW»^. * ( 2 

8) tiKt-t^-C^^.. CltfO^. VGT-VB=1 
1. lVfcM-. 

40 [0141] 
[»3 0] 



VGT-VB- 



VQB-2VF 



1-2 n Cg Rw-fwrn W1-P) 



(28) 



[0142] J: it. ft*tOJBS3fcrC. VGB=1 
2. 0V. VGT-VB = 9. 3 V-Cfc->Jt±T7-A 

SifctiO. VGB = 13. 3V. VGT — VB = 1 
1. lVfc^O. Wi^^i^m^tit^b^XkizX 

50 SltR«W^^H^L. **oH»co»S3J:0. ± 
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[014 3]Hit<0Jg®5. 01 l<OVB#flE®SH|g& 
1 3 2fc. ^ffi^-^^THBlT&SBl 2£S 

cowrie mk<mmi^a^xmmtx^i>(ox. 

1 3 2fc. HSfc<WgSl<0Tr-i«ffl#flE®SlHl8 

68 (a 5) fcKa^ze#E^-^-Ky7Tii8. a 
i 3*mtt&zt£ir>x i>2mmm5tmm<oto 

ZZ&jjmB (vcp) me>ii&b\,->om&$>h. 
[014 5]ftSfc«0JB©7. 01 1<DVB#E«®I3]» 

1 3 2tc. mmm®2<7>TT-j>jmm&Bsm®i& 
6 8 a ( @9 ) k wm<r>Emmsff-T~ : Jif^vnm. 
mi4*%mti>ztiz&*). m&<mm4£MLx^ 

§ ^>fc#Eaj* (VCP) <0«Ey ■yT/l^X'f -y 

pafcri»i. m&mB2tz&»xmwLx^&(?> 

[01 4 6] HMitf5}gS8. 01 l<0VB#ffimSB?& 
1 3 2fcLT. mfccvB® 3 iOTT-AgaSffl#EmS 
@!»68b (010) i:f^>**-v*y7TsIK. 0 
1 5£3»fS<rfc£J:D. 5SStW>JB©7*^3 
lJ&&]*fiiLkZ-tttimZ&hZbWX£&. 01 5<0 
P»8:SP»i. HJt<0»®3tt>V^TiiaBLTV^(0 

x. z z x\m l v ^ma^-ti . 
[oi47] mt<r>&m9 . $m<mm5~~s<rt-*- 

ffHrd. ?o^?lf(CLK) fcTirfFtM y* 

yA-^NMO S h^y^'X^^VgjK (Ron) 

*jf-^-^yriHiBaig#tt{c»s$--§-i.s^. 

h. Ztlii. ««lEl«W&fc»JNMO S h^yyX^ 

3t«mi38^^«N m o s > 5 y ^#ffltoJiJnfc 

[ 0 1 4 8 ] 0 1 6 ttJJWH-r-S^K VT^O-f 

8-C*&. -f3:;bt>. attSh^yS^tfPWM^B 
PWMMti7-A144.T7-A14 

*-F178. 17 9Rtf#ffJS§*180. t#-/7' 
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9 yyms. 181 zmmth zttx*). 
^y7TaB*«w^*£fc*"WH:**. 01 
ew£m.**-vx>7im*7fiLx^hW. Uteo 
j^-s^Hte^Ef-^-^tfyTTilffitcov vr i> . 

Hat:aj*a h 5 y zmm Lfcrnxmstth z 

ktfXZt. 

[oi49] z<7)£dtz#m<mm9tz£tiif. n» 
10 mmt: i imLt:®®m*&&ztii s x'Zi>. 

[0150HdSco$©10. 01 laVBftBMM® 
gU32fcbT. m\7<nmtviil>ZMmLiZXT~r 
TTvr?>rt-9*W%-thZk1fiX%h. 017fc 
MvC. (CLK) 

y^x^i84^y. Xyim^mbh. *yo*§£ 
fcmS(VB)a»4>:3>OH82$:jlt.T. h^y^x 

$fifcasvx*/i^f-#. gar 4 *- K 1 8 3 *r« t 
X. USEfc UTSSi^itt^. CKOdfctrJ: 0. SB 
20 7Jffl?VC PtcttV BmEt3>f ;H|jgmEiS:2nii.3t:« 

[0151] ZV>X 5 &89toUBm 1 0C Afttf . H 

mmm4<m&mmmmttx. =M**ttjiiLfc# 
tzx-yxi>. 9m<mm4tm®om:m&zt&x 
[oi52] 9m<mm\ 1 . mM<mm\ o«. n-f 

Jg©l 1«. l6BBcoWJt-^iBBW:«K. a>f;i,fi?t^ 
30 PWMffiSrrSEftKSfflSi-i*:^ aj^^-f^A^ 
i&Htt^Sl 0iO#Effl3-f ;l,cr>ftfflt LX. 

ilisi»m0i8t*-t. 

[O15 31018HL 017fcPfiltr?>f;|/^#Effl 
fcfflV^#E^(II]8<OIllK0T*S^ -e^n^f^i; 
LT. 03fc^t<kd^aJ7J3^^ft#^fflffltfei^) 

•c&s. 03-rti«i6Lrv^. 
y-^t^snTv^Mosh^y^x^-cti. 
yv'x^fiiJiWty-x- Ki^>f y^fcsi 8t*ri 

40 86, 188. 190. 1 9 2C0Wk&4iy4 X-VW 
flings. ^JT-H546, 547. 196. 19 
7«. 3>f ;Wp/i>#BEffl§»l 9 8C^tT^i 
^■CX^iSS-rSSSL^ jr-KrfcS. **1 9 9« 

[oi54j aTtzmmmftimmtz . pwm 

X oT . #Effl§* 1 9 S^^^^M:^ 
S^. WtLT019i:02Ot:ZilO<OPWM^fc: 

[015 5] i-f. 01 960^. PWM3i®$. 
50 b*>, ^)V%mzWS&W%th%&ifi (A) 0i:^r 
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as* 1 9 5*>tt-a h yy^x^myi-hz b 1 J: 

*K S'fA'ftffl 93fc. aj*194j&»£>aS*19 5'\ 
WjftTtiiJj^Bi ( I o u t ) 2 0 0#Sfl£. ifcfcP 
WM<O0£EStf>#!g ( B ) 0<oJ: d tcasttljQSaKDO 
#t>0 . as* 1 9 SOTT-Ah^yX* 1 9 1 

85^8201 ( I rec) ZM-r>X®!ii2tl& . lo 

T. #JBEJBS*1 9 8fc3E8$;fr&.rfcfcJ:0. VCP 
as* 1 4 8fclffi§ixfctIEE#ai*3*i* . 10 
[0156] PWMirff^LT^SaSASti. 255 PW 

mmmtre ( a > H^aw«®ft>^. ( b > mnwmti 

(A) 0<*>*Qgfc«J9§*>£. .tot. S4l98fc{± 

mLBfV>y£M£& *)&tz t csrs. m i 9^pwm0 

n-f^'ftSlow Decay) ttbW£tl 
h. 20 

[0157] 02 0OPWMjI©$Ott!S (A) 0li. 

hi 9fc^<H— efts. <b) atctt. mm 

(A) HtCfeV^T^tTV^aS^h^y^'X^l 8 
5. 191#:t:7U ^ylX^tihy>^X^18 
9. 187#*y^S. J: 9, 

SSII202 ( I rec) CDgSSKTcStfU #EJB£S 
198fcB*5f#£mS*iS. CKO^fctciO. 01 9b 
m£VCPiliJ}£WKZtifi:%EtfftJjiStiZZb£ 

(m%&mnmz&m&im?&zbtz£'). ^ 30 

(Fast Decay)^klWfl5. 

[0 158] JSLLOfKtc. PWM^Htt^SiSrfflfflL^ 
#£EmSIIlS&#0 1 8 b%h . 0 1 8RV±.mi 
HBTti. DC*-^£&£Lfcai*8ffij£. 03 £S 
fcMLfc* 5 . 3ffl^5^WX^-^^5rS^Lfcaj* 

S. 

[oi 5 9] z<D£otz&m<wmi licxtts. m 40 
i&crmm4<?MEwmjmbLx. as*3>oui??xt/ 

aS*gh5>^'X:*£&ffiU PWM@±£fi!JBLT# 

[016 0]5t8tf»$gl2. 01 1<DTT-J>msm 
S«JSIsl»134fc. 021tf)J:d=3rNPNh7y> ? X 
* 2 0 5 £ai* h y > Vx? UrJgmEHKfcii 

j&ts.rfctf-e&s. . 02io-yx-f-r>f*-K2 
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K2 04iCOWCIi. aS*«Slg*<0iH'^«ElHlS5. 

o 3ii%mEm3T*>hvxi—y4 *- k 2 0 4 1 

S?^£&^S£]IKffil>iT'£> 0 . as* h 7 >-y'X^ 2 
0 5fcJ:0. VGBai^Sg^fcX* 

[0161] Z<Q£o&&m(r>&mi2tz£tit£. H 
tt<^S4^)TT-Affil!lffl^ffiIsiSSfcLT, NPN 
hyy-JxfZ&J) YyWXtb LXmttMm 

mnhzbtfxzh. 

[O162]0UStfflg!gl3. H»c^Sl 2fct>^ 
fx aS*h5>^^fcL-CNPNh^yyx^2 0 5 

ss££as*rs&Ktt. as*maatf 

NPNb7^^*X^1#tt ( h f e ) CEt^-X^S 
EBMSas* (VCP) SrffiBILTV^tj. ±ffi^ 

-xmsaj v B#Emsni» 1 3 2 fcas*fl??mssfc l 

•cansr^ft-S^fct:^. iot. fQfco#®i2«D|il 
. ±TT-Aaj* h y >isX?coy- hmt 

&mtx. 02 i<r)%.mmsisifr>®&wm { . mbt 
xmztihzb£.%&. 

[0163] 02 211. ^MJm^tb^hyy'JX^ 
£ NMOS h7^'X^2 0 6izWZ&z.Ki®&b%: 
S. JKOHI8501 l<OT7-A«85gmEElal8&l 3 
4 taffl-f S £ t fc i 0 , JJJ<0 V B#Em®@S& 1 3 
2^*^£Srlg«LfcSS!llHl»^#SC: t*«T# 

[oi64iiatojB©i4. m&<mmi 2^135- 

^^E^^^v^^fcS. 023«. 021 
<D5£8EE08&fc33VvC . SKBI^Sfc:^ ^- K 2 0 

-«EVZ = 1 OVWxt- ^^-KLAHSEfflT^ 
^V^-T. TT-AlKiffl^affifcLT. 12V#fc 
t^d^&tt. y>fjr-K2 0 7<7)ffla$r4fflfc-tS^i:fc: 
J:0. «*|6l«EVF = 0. 7VtL. NPtihy> : J 
X^205«Ox5y^-'<.-XS«EVbe = 0. 7V 
fc-TSfc. VGB=1 2. lV#£.rfc3&«T#S. 
[0165] C<7)J;3t^ltt<o^©14t:J:iUf. 0 

2i<nm\zy4*-YzmRthzb&z.*). m& 

&t>tl&. SSftYy> : JX920 5\i^ 02 2 b 

ffituzNtAoshyy!sx?£.mzmtxi>&i\ 

[0166]H»<^g®15. 01 l^Tr-ASSSffl 
^€Elll»134fc:. 024K^-TJ:d^ PNPh^ 
V>'*X^t>L<{iPMOSh7>> f X^i&a3*h7y>'' 

[0167] *$m<Oim 1 5«02 4 £5fit£ o fc. 
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REF Uz*Jl2tlZWm£ZT>7 2 1 
^JtlXijU VGBtfc&ig? tfifit2 1 3^LT«m 
$^fRfeAAfcJ:0.!SSi214. 2 1 3<Mttt 
T-ite&3*l&Jg^E£VGBtcaJ:&U ai*fl?t««£fc: 

rxr2 i otfyyw^tt, *§3£jW*:J£mE 

®KS-ffiV>&. ^ClTSfiE2 0 9lit7-b«yh«E«iE 
JHffifiu fiiS21 HiPNPK5^^^2120'J- 

?#vhfi$re*>&. £fcryT2io»i±a<9J:d£ 

LT02 5«rafcJB^S£fc#-C3SiB&itlI 

[0168] fc*5U JBHflBSl 3-ca«9JU:<DfcE 
St:. TXT2 1 OWB»mS£#VB#ffmSIIlS&l 3 

ifc. aj*PNPh7^*X^212«. PM 

0 s f 5 v^x^^oassii. t, »rerc*s . 

[0169] Z(T)£5tt$m0m®9tz£iUt£. HSfc 
co»S4«OTr-AiaSffl^«El5l«St L-"C, PNPh 
y y i?X 9 Xli P M O S h =7 y y'x 9 £ S5 A h v V 

[oi7o] 9mm&i 6 . hi i<r>TT-Mm>m 

£«E08134fc:. m26<7)*'<.T>7'22&*®m 

Lt&mEmzwatzzttf'ezh. 026tiju 

Ttt. JS1S225. 226, 229. VXfit^TV71 
2 8TWfS.Ztl*:5[&T>TIC. ^Hffi (REF 1 ) 
JSS22 5. 2 2 60g6toTttefcSJgSffii5 
# (VGB) i&f6±S*50»i&*LTV^S. 
Ml 5tmm(Z*'<T>T2 2 8<0lsIffi®aiVB#ffi 

«aasi»i3 2<o^i: ; 5:s^ ^rxneBsmae 

[0171] c<o«kdfc4^lit<^BS9t:J:ixJf. 3Qfc 

£7>jg@4 <ryrT-j>m)m%mEm,t lx. x^ry 
[oi72jn»<o®si7. 01 w±.T-j>mmm 

#E®HII»1 3 5fc. 02 70**- SftffyTEIB* 
BtttS CI 0»e«clilliS0B®l~3<O 

[O17 3]Hit0^@18. 01 1*>±T-Al£l&flj 
#E«SI?l».l 3 5.fc,.5Bi0JB»9.fciJV.vcSHIIl,- 

02 8tSrf . tB*0±TT-A b 5>y'X^ 1 4 
4.145 SrfflJB Lfc#E«8mi8£®Jfl-r£ - 1 W? 
028^H» Hifi<ojg®9t:fcv^-ci«Hfc:ii 

[0174] UttOJBSl 9 . HJfc0je®4<OlHlft. H 

1 lfciJWC. T'J K5-frffl«SllI»8l 3 60rt. V 
B#EmSIII»l 3 2C14. mStEEVB*ni^^il 
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h. g|x{fHtt0^©5<O01 3<DHfg#ff**-^ 

yrmmmcmfh t . #ebm y*-9 1 5 8~i 

6 l*3£!U8£ftl 5 6. mm?**-* 1 5 3<%g 

ABBiv BigjBEiiLh. mmmfj k 1 5 4A## 

EEfflSfi 1 6 3 <03iflBEtt 2 x V B at. SSffl^ 
*-F 1 5 S^&E&JjTt-rzrVyyfm&l 64<0 
mflBEfc»3xVBjaii*^f:^. JtoT. VB 

10 »titt%6&». 

[O17 5]0M.fcf. VB=12V0>rWxU-mSifr 
ttfflt&te, 7/WE«^l 6V$rS^L^»ttLjf=5r^ 
*< . Wa&4 *- K 1 5 5-^#Eai*T^ U 
J»g«16 4tf>3m8Eli. JJeaHW>fc. 4 8Vjy± 
j^kioTUo. VB#EmS0»13 2<O»E 
{iJ*^«Si:^STT-Aia!lfflSmE@81 3 414. 

t>. JiJ* (VGB) fcLT«&V~2 0VgJg<DJ6mE 
£&4rt*tfmvtftf>. BSSEfc l/ChIW>4 8Vfc 

20 se®ja±(c*?wE**#<-r&ii:tt. « 
[ 0 1 7 6 1 02 9O0HK4. mi&<7mm40>®&. 0 

30 1 1 tciJV^-C. VB#EBSIsia} 1 3 2<oai* ( vc 
P ) «DltE-h#£l»jtf- S . #EmSBE^ 5 yrniffi 
54 8$-itJnL^@8fc^S. ?7>7W&5 48<m 

&?7>7mz&mmtzmfct&zt£X'). vb# 

E@5@8S 1 3 2 J S>T7-ASg&ffl5£mE[Hj» 134^ 
ttJfttS HB^^WES-^S'J^ISofitW x. h Z. t W 

•C. 03OJ:5rr. 03O«O5 5 Oli^x*-^^- 

40 *<ia4> < t . r-f *- 1 8 **** l . *y x*-ma^i64 

gfii54 9H'yx*-^Jr-K* t *yLfelg 

[0177] zco£o£#mm<mmi9iiz£tiK^ m 
m<mm4 <o®asni»t:#E«ssiSE^ 5 ^ 

art* ^ fc i 0 . #E«S0»aj*mE<oJi#^W 

#ESiSllim>TT-A®affl^SE08^fiifi!«- 
6S^WESrfi/jNffiCflli.feaaa0S&Sr#& >!fc* { -C£ 

50 [O1781HSS0)g®2O. Htt0B®l 9<0#ES 
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smE77>:r0K548fcB3o<o0B£ajBuy§ t:j:D. m-^tzk^mvhi. mtz. 

0#*>i-&£i:fc:.fc9. ?y>7®%£M&#&tih Zk#5S&k%&%. mLfcHttl«l 9*>ES£ 

tt54 9^JniTV>S*<. $]ffigfiI££Jirt£-i:£<}: [0182] ZCOX 0 &&mcr)&m2 Ofciflfcf. H 

0. ^7yraE^6t>*#<=3:*ii:t^. tt<9^4«^II!8fc#JEmSSffl£8III8&tf?u 

•c . m^<mm 1 9<o#EsssEfc«ffi^*Hts^* ? ?m*ffl9mttemtotz z kick v. hm^s 1 

fc* fc . #ff^0»^)ft?t^S[<Olilni. XiiffltSmEE 9 fc W&rM%*®h Z k tfTZ . &B.WM®& 

( ? 7 >7m&) <v$mtf±$ <-%hmviGm&#m. ^nm£&k&mmBUj^wmm&.(oft±.zm 
■rzzktt*. io &Lt$m®ite%&zktf?$z. 

[oi79] iBoEmazimi. mtmtzft&'m i o 1 8 3 ] mmmm2 1 . m&?mm2 o-c<o#e 

«E (VCP) £mE$QI8£*W«:I5]i8#03 1 m&SffiE#@BJfl2 3 5»3y/<l/-^244li, « 

S . #J±«S«EM8II1»2 3 5tt#E«S ( VC P ) EM®m)Lhl£ft1±Wm&. ( VC P ) #±#M-S fc . 

£*-*U VC P**J>smfflJLht:±#Ufc©^, C ^oy^m-?-^ih-tSii:tJ:0. IBfJMJ 

LKm&mzm^ ( vlo > s-antts. msmmm&ir^h k . #ffl^^s^-sni» 

fcCLK$9»HI*&2 3 6tt. #EBB<0?n<y?<i^ (C fc&->T»*. (5fcVCPmBE#iH®fi3£>2fc:S>S*§ 
LK) £VB#ffimS0|&l 3 2«*^S<0$-f?± SQfiB«££;tSfcmffi80Bi#a#. #ff®ffc&H?jt 

U VB#ffi«SEI»13 2Ji^D>y^m#(CLK ^S^fctCj: 0. VC PmE^Tt&fc«ffiHI8#llS 

£9. #Em&<aJb#£Wi.£;:fcfc:J:0. IQtcojgS 20 il-r*regtt#*>£. VCPi±J*<Ofaik:o^ 

1 9fcP3®0$&S£Sg*t-f£. 031-CJ±. CLKffl« #f5I&&tft>Z. 

E»2 3 6#CLKmWl£#±^i>0<i. VB#ff [ 0 1 84 ] JJBOPJgSrSt^S&fc. a>t*l>-9 

^SEJISl 3 2<0*i:*oT^S* J . JbT-A8»ffl# HBthXx'J i/XW>*mLLtiW&tf*mtl&Wf&2 

E®illl»13 5fc*«-S^n.y^m^l^*f?it-rS lTfcS. i^r*>^ VCP«Efi^SII®fifiLi:l: ! 5:S 

[0180] #E«St®E^aHB2 3 5 i: C LKi«» U VC PSE*^JK«mT«gfflSfffi^ T^T Lti 
082 3 6«>-0l£03 2fc*c*-. %&&m&fc? 1 ^o-y^<I^#±^»ll^-rS^Srii5*-r&. 

330^ff (VCP) £Jgt£24 1fttf24 2*>gStlfc t*<>*» (VCPfiflmEfi) = (VCPiHISmffi 

t^4£mffififcBB«U:VCP^E*-?«fc. Ig¥ €) - (bX^US/XtEEB) fc-TSClfcfcJ: 0. JbS 

msM ( re f 2 ) tzitMi. msmmittt-? 30 *>vcpswjiai£i».ih-r&. 

fiPJJtL&te. 3^fl/-? 244 (iLOWm^S- [0185] *2SttWWB!82 1 <O-fl£03 4 fcwtf". 

&1rt*. LOWfl^gttfc, AND0ft24 5*>£ VCP«E*^PSffi (REF2) SffllSeSr 

j££CLK$S»lH!»236tt?n«y?fi# (CLK) <0 SxSi:. 3>Al/-^24 4ROWHHIGHIC 

lHAtffjtU CLKM^mhiy-rLOWmmim Wmt>*). NMOShyy^X^257ifiON-tlZ 

thZkttZ. ZVZkizX*). ®m£.m&Ztii>V k£%&. zm. a>W-?24 4CD%&KJHz?, 

B#EmSIII»l 3 2imE3ffi£&±-f&Zk£% XHtlZmmKmi. SSt24 3. 2 56. NMOS 

h. mL24 3te*j}*y-t-yhZm&t&&7>X1}& Yy>isX9257<n*ymnfrt>m.&m.£.&T~$'h 
8TCi> 0 . ayrtiH' 2 4 4<O0gWiH3 3tc^^fil VC P«E*>^* S#K3JKA:tJSE£#. RE F 

&3ii&ri y/tv-^HBTAV). 03 3 h 2«E*»<5>fiTLfc«m«mTfc:^ tT. n 
9V^^T«*UTV^*». ^ MOSh^'X 40 ^244aj*»iLOWt:aJSL^< : 3:5. ja±flM4c 

^^Tffl)«L-Ct>fiV\ iOs 3WN'V-^244<0b^xUvX^ftt5-|eS-r 

[0181103 2^)ft#^^|il»0!*aKHr4HPS« S . 

^ Hlgfc:#EBSSE (VCP) #B^r$ns<?Dli. [0186] Z<0*o&&m<mm2 lfcifur. ^ 

VC PmEE ; £-^fflc7)gJt2 41. 24 2(D*Tb 0 . »<0^®2 Oco^BEmSSffi^HIIS^a^^- M& 

fl^iamattv c cue, -ra*>t> 5 vjstft* ^ tt *x u ^x^ttijuirts i t tzx 0 . 

235. 23 6<r>®imM££&wk3Xhmw> ftj}0ffl<m&&m±-t ztrnmrnz z k #-cz 

mZMttrt^t:&£<r)88i')i>>b2<%Z. ifc. [0187] m&<mm2 2 . *4TR!!Hl/C&fc*» 

#be«s«e (vcp) tztabznfintiuzo^xh. mommza^x. ?av7m^£* > )W)t\Fth&BM 

t-^fflffl5i24 1. 242ffmmim]m^iZk 50 WBMMttiiV*&~ ?o<y?Rmfr*<B&BMR 
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*>*V7J4 Xi&tazth. it:. ifc&Stf V&ZtiZ. #EfM£«J»$fc:l;L 4-SJiNMOS h7 

4 vr>rS4XW.9MS4X J *GNDS>(Xb%:~> XtitMZtl&Zb fcJ: 0. NMOSh^>'>''X^265 

-cmx mta. vB#£Ems0Bas »*:^fc£amrtfcasggisfa#&5£?ft£. J: 

# (VCPSg?) tCfc, ^l<l^y>fX*^o'C<&C -oT, NMOSh7^v ? X^2 6 5<0^>«IS*/h§< 

b H*t<0JBS2 1 <OSC:. #ESSH£0SHc ■f&ZbtX'). WEBI/mikmUiSmimf. #E 

it:. HttOJgS2 OOtXf'J S^fttttf 10 [0 1 9 2 ] 03 7T<0£^Sg£fS£W£la]»TSI8 

[0188] tUiWy'fXt.kS^WHpjh^ 7-f S^^fcS. H3 8H£«S[S2 64 5rfifii2 6 8fc 

;^0»2 5 9^sgwiiniLfciii»* s @3 5-c&s. v mzmtzzbtzx o»©ea^s$-i6Ut$*c:t>^ 

4)V9®a&2 5 9 i: l/tmtf03 6coar3ro-y^7 ±£Lfc#BaWf?±^i:g*i^«eE 

< ^iiSirrs £ i: K J: 0 . &*B*0(IOTtf>#ffm m3££Zim>W%®Hr. HfcB3 9*>8lcgffi2 6 

SmEIS«IaI»2 3 5<0#E#±m^ttaJt^v^fc: 9£tHrtatZ>Zbtz£*). mtiS-tZZbi*?**. 

■th. 7 4fr9®»25 9l*. #JEEmS«Ee«II]K2 [0193] Z<r>£ 3 fc;*3l&0«gjg2 3 tiilfcT. H 

3 50mS, ^3:*>^#ffia}*SS?l 3 3 ( VCP ) » Wmi£2 20)7 4)V9®&,£.. #E«BBHI8!$ 

[0189] Zcr>£o&t$m<mm2 2lz£i\g. H ^ (#E^SEI8<7)#El&fmP$) <OS3©^S^ 

Sfe<^©2 0^L<fc^<O^21*5|5B&fc. #JEE« -f ^*£3fflL*«|5]8£^& 

Bf^5rB6±-r5^D-/^X7-f/^^»7^^0» [0 1 94 ] 3SSfc<OJB!g24. 7 4W@BN£f*J9*' 

imnLtMm,i%h^b1fC%h. 7 4)V9*WftL12%rtt*m&<n>fm2 4X*bh. %■ 

[0 190]|£*SOJg@2 3. H»tfMg®22<0H35 EaSB&JBfc:? n y ?<f*f#<£^3:&. Z.9)9r*v9 

Rims 6<75B»«H§£\ #£E®SSEE«Ih]B2 3 5 (S^rh L U<»i*tf>ft^£#jaL>tll#5rSfc. rt^y 

3 7 (VLO) tc. LOW*»&HIGH. ^0^7 ^Eli&trJ: 0. S@B$l3£&£3-t*\ 7-f 

HIGH*»^LOWt:flJ0#i>iiffe^><^®^Tt>. V^fcjWtWHSrfc*. EI»<O-0l«r04 0& 
-^Mig^®& t ftan$tlfc»'C. CLK$8fPIH»2 3 6 30 tf04 1fc#tf£. 

/>s<^#(VLF)36(^$tlSC:fci:^6. [019 5] 04 0<7)Hl«Hi||tt<^©2 2O03 5fc 

*>. 7 4nsf®m2 59iz£hm*Hm*mi*. VCP JWVC, #ffmSg«lHl»2 3 5fc034£3&fJU'y§ 

WEfflmftRV®.mwm)rcm--b^o zbtzz. &<r)7 4fr9wi&mi>z. 03 5t#e«sk«ihi» 

£ oT % #ffi«E ( VC P ) t&mWMf* 1 ), SHtfe72 3 7 ( VLO ) ^BMKUifcfcofci i: £ 

*ff±LJt«^«S®«ai: „ #ffl»ft*?SR«-**£ «0U #E®S«E3g? l 3 3 < vc P ) tfLOWfl 

oggi$ias-jio«fcL*:v**&&«. 03 6<DHlS&J;Hi fltlEWik. 04 o«>t— *7»J 777o 7 7 (H 

HxfcT. VCPmEEHR*<&*> i )#£S&fl:&fg' &DFFbvmth) 27 1. 272. 273<0»J-fe-y 

;>(X££t,w8mm±it:\^ m hxij^HiGnm^xij^titubx. iHs-yHF 

&imft®±®cmmfii%st'w& fmtsti. x^m^^m^tm^h. x^x. 9 

HBtfl:. SISS-fctV^d^^^JJBtcSS-r 40 o>y^^|!:$rf c 1 kfc-TSfc. DFF271. 27 

5. 2jM>**;»*:'*lil»JTOJiUHI9. tth*>4 

[O19 1]ft*«^r7^;^lil»0!^H37K^-r. /fclk secSI:DFF273t:?Dy?i^ 

0Wtf. 034<DHI8S-#ff®S«Eil«liI82 3 5K DFF27 3i*?w7mW$ h Vtfb L. 

iifflL^^-. aj*Jg?2 3 7 (VLO)ll VCPf VCCmE. -T3r;b*>H I GHIUEiSr^a^ QtH* 

E^'$lK«EJjLht=liJraL)tJ©^fc:LOW^{i}^. VC tH I GH^5rtlJ*-rS. NAND2 74<i. DFF 

PSEA^SffiaTtfiTLfc^tHIGHi&aj* <OQaj^-C*SHIGHmfffc. DFF<OU-b«yhA* 

iot. mx.&WJmfffi±&fMi. NMOS b T*SHIGHM^S(t. *JJ6Taj*Jg ; i 1 2 6 0 (V 

7>i/X?2b5\tit>1i>t>lt7V:m^b'). %XSL LF) t: LOW<i^Sr (-e<ttW-0«^4aj 

S2 6 4T«*S-ffiSS[«tS*2 6 6<^ftfit:J: ^JJg?2 6 OKttH I GH^tB^-TS. ) £?>LOWfi 
0. aj*3g^26 0 (VLF) (O^JOefcOSSie^ SO %5»t. «ittH3 20CLK|MWi|J»2 3 6#. * 
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o-jr^g^ (CLK) tf>VB#ffmS®81 3 2'W«£ afc&mS&OTTy ^-j/a >T{i^<mS* J *|V^V^ 

ftfrffjfc-r*. 04OTIJ. DFFZg ( 2 7 1RV2 m.T\i&\ 

1 2) xms&ixhmm^s9mizx<)mgm [02011 s^tidwi^h wttr. n 

£fi&£LTUS#. D F FOSSW&fcgfct-SggiSfa tt<^©4~2 5 fciJttStti*±Tr-A h7>yX^ 

CkO. ttSt^LTfi^. 144. 14 5^<. T»JK7>f7'fflmilI»fcT'J 

[0196IH4H1DFF276. 277&tfOR@ F74:/0» ( 74 a ) £m»EH8fc Lfc7y ^ 

B2 7 8fcJ:9. ^n-y^Bajffl(l/f elk) WTO I C£#SSW:fc-r£. «H0»S:£Bi5rT 

(RST) fcttH I GHmE££&-r&£ btt Jl^mz^hitT. y-hMMJ«>7>J 
h. ±M<rj^tW&>m*%ttkt.ttWm 10 milSrgftt-Sj&gtf*)*. flUtf, #ffBSEl»fe:f- 
Sm ( VC P ) ^SJPSfifiLbfc^-oJt^fc. D F F 2 v^y7TlI»i&Sffl tfc^. (11) it*^ tiS 

7 6»i#ffi«SIll»aJ*JSi !: 2 37 (VLO) <0LOW ^h^y^'X^^tC^J^y-hf-^-i^Cta*: 

d^£S<rc. ^n^^^S-fr h l»^!fi: LT. Qifrft «tt(Cg), P^jaMrtfciTT-i^*^ £g 

tLOWfl^aj^rt-^. ifcOhytf^S^TX-DF ±fflS (n) . PWMft*J§g[St ( f pwm) ft 

F27 6»i-eo^ovLom^s^ii*. Qtwjtai ^ib^y^x^y-heaamBEc^fi/jvejsfis-sija-r 

3k DFF2 7 7tt5foOLOWm^£IR'3i&*. Qffi* SSfc. ft-s^yT-f^W^NMOSiW)* 

fcLOWd^ffi^S. £r>X. VLOI^Dy >Haa (Ron) fc^USrWlKS:^^. 

7S» (1/f c 1 k) Ja±<0LOWm^S-IS§U^V^ HI»£Bl$fc:. mtfUECg. n. f pwm^ok 

ISO. OR®»2 78»iVLFaj*®?26 0t:LOW /JvSHTTy^-^a > L)t*§3\ 7* UK 94 7* 

lo. Lowm^*7<>i>f , j>y-rhzb&3i&b% K±mRon<om\i : m&±&hz^zt£%&. ro 

S. 04 ltli?D7?Sffl ( 1/f c 1 k ) <7>7 < n#/h$HJ&£\ ^m^&^lfMiMA^hiXh 

-rzttz£><)zcoma\iMmfi£?*>&. tt:. rst &%M8itfmmtz>zt~e. *j **+v7J4 

[0197J zn£oiz#gitemm24tz£iuf. m £Vi><m&±<Qtt&w&.$it:®mm^fi:m£. s 

®m®&z t#T$ 30 [ 0 2 0 2 ] ±iecoi3j&s£3i»r&£fc. mary-v 

[o 1 98] m&<m®2 5. mk<mm.22 (03 ^-^a^jo. &m&i£8eMtfii. mstmrn 

5) <a7*;^0»2 5 9£#ffi«aitBffi£«HIJiS2 3 1~2 5tO#ffi«S088oaiAlfc>j5:«J , )§x.6lilS8<O 

5fcrts$-frsc: t t>"rtg-e*&. remm -w@4 3-e**. au 04 3\tmmmm2 1 o 

mfflgami»2 3 5+^3 y^v-^BB^saaa^a ra&k 03 siziwmzmaLiz&snmhh. 

t'teK-rhzktzx*). bhrnrnxveymn*? 4 mwfcmmwmt&t. 04 3<7>*rmE.wmm 

)Vf y y^-rs^-cas. Hitr . mnfmm.2 or 28 2*m?ji: urn. mraLfcSfcju^gh^y^x 

J^ny^-^IIISfcOftflcWi: LT. 03 3%mft: 914 4&V1 4 5<?>y-hWbtz£mi:n$mfiUJ s ft 

tf. 03 3<OEl»t:04 2^>ai{cSS2 79££JirfS ^T§tlS. ft?tSSK) { ^< : 5rSfc. #Em®HI8aj^ 

dfctj:0. -isj§mm±jrMft*7 ns. (vcp) itH^trv^. a^orr-Asas 

Sit 40 ffl^EEIffil340^mEa5*JaTtCVCP*>'ffiTL 

[0199] cico«i:o(c^iii^®2 5fc«fc*tfr. n ^mE«rai^sc:t*qFfrigt^s. 
wmm2 2<r>y4 wm.zwmBgima&x.tm TT~jjmm%MB.m t <n#>iim£. (vgbj 

[0 2 00] Hte<0»S2 6. Hte^S4~2 5c0HI S. 

ntecojgs4WJaa-caBgL^anc. [ o 2 0 3 ] 04 3-e$fc£.maifc. rr-^mim 

&zkirt>. m&TTv *r-is 3 yK<mmmmt tar 7-j>mim%.nE.m 1 3 4<m^m^mK 

(at. witf^-miss-^a^Tryy-^av tiTt:fiTL)tii:^«iajL. ^smmm^x^^F 

tzjmLtims. wckoihxnfctmiztihTrv'ir 28 1 (mgb) tzm^zimth. zcotiuam^zg 
-issyT-nmvmztix^&frt*. i>->t*Zi* so iix.^^smm^28 2itta^m^mi:mM^-t 
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8 2 tf>ifc*j&}j £JMHdS-££ Z. b WX* h . 
[0 204] dtf>idfc*^tf»g@2 6fc:J:*Uf. H 
JfcWJgS 1-25 comftZmKOTTO 3 > fcS 

[0205] $m<?mm2 1 . $m<mm2 t><rm& 
id. m&0>Bm2 6tmf<7>m£®&ztirT$ 

[0206] Mtm%®&mt®4 4 TT-A 

mm&mm&m28O0>mm. ^286-2 
9i-e««§<isiii»iwtov^Tii. mkmm2 

1 . a 3 4 i: R*T&i0?« .1 CLTttfKBi&^-f 
S. H44fcfcWC. ag^l 3 90)VGBmEfft>tWL 
S^TOcffiTLfc^fc. TT-AlSI&flWgSEEE 
a@»280«0tU*Jg^281 (MGB)«LOWK 
H I GHmEfc«JD#b£. dtfXSWSWT. W> 
t\ »I^iE®iEUS282rt<0NMOSh7>'> ; X^ 
293«^O7^(CLK0) fc«-?TIWFfS« 
(e&£. iot. <g#ffi^-^^7-0»TfcS28 
2®jSrt«0fffiflM ^A-^(ONMOS b^y^'x^ 1 
5 10*>«lfcW£TU #ff©gSB<Dtg**«Ji»-r 
^fcfcSS. 044tf>iiJ£#EmSI]*&282 

[0207] zcoxo i^mmcmm 2 7 *uf . n 

*SOJgS2 6<7)#ff^IBjj|i : fc. HMW>Jg!B5~8 
bWXZh. 

[0208] $m.<rm&2%. Hffi05^S26«0#Em 

i£<0»® 2 6Ti&'V&mzm> c\b &XZ& . 
[0209] ftftW&H]Bfll£@4 5 t^t. TT-A 
»ffl«SSEl£«III»2 8 0I4H4 Abft-Xhh. 

v g b mE* *> h mzminz&T Lfc*a» jst2 8 

1 (MGB) liLOW^HIGHtC|)0#*)S. HI 
GHft-SffciO. >U y^-294i:296^yt. IE 

affirm *- k 1 4 7 . i4 8(c-eii-rtisafflr^3r 
-K2 9 5, 29 7 vmmmzti&zb?. m^m. 
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[02 10] ZZX. $m<m®27bfm^ H4 5 

<vmmELwm&2&2x\i.. m&**- : Jx>7 
hb&kltv*££c. mfPwm.d—9<M-^-^y 

[0211] dOi d t*SUSO^S2 8fc .fctof . 51 
Mi^S2 6<7>#ffmSIil»i: LT. SUI^}gS5~8 

io <ryf-*-isx>7}Eimi:mmLx^&m££. tt-a 

SCfcfcJ:^ H»<^S2 6tH^«&m»®gj0S& 

i&zzbtfxzt. m&mm27 bmmtn 
mthzb££r>xt>. m&cn&B2 e b mm<nm?> 
mb®%z&hzbWTZh. 
[02i2] $m<m%2 9 . mn<mm2 6<o#e« 

20 OS* £ £ fc izX *) . gftOftS 2 6T^tS&*S:^ 

[0213] Jlfttt3-|I]BHH£04 6fc*rT. TT-A 
8^)ffl«SmEl£«1118&2 8 0WlHl»fcov^tt. H4 

4 . 4 5 1 . zzTimmttm-rz. tt 
-Asu^mssff (vgb) wmjBEfi-mtc^fts. 

38^2 81 (MGB) <7)HlGHm^£%VX. ^7 
f-2 9 9«3^;W2 9 80MSSS»i&«iS:L. n4>Vl 
82\Z?4 tV298ZWSVmfrt>. ZcOZbtX*). 

WEXmJ£ (VCP) #±M-rzzb£%z>. 

30 [0 214] Cl<0«J:dfc^QI^©2 9t:J:tt{f. || 

»co»©2 6<o»ffmsmi»i: lx, m&ojm 1 o<o 

mbmznzzbVTZz. 
[0 2i5]HJt^.@3o. mm<vm29bmm 

fc. HS&OJKB2 6<O#ff«aS0»fc:. USS^gSl 0 

40 Moshyy^x^co^ymn-m^mmitzbizx 

0 . mfoOBM 2 6 1 H^?&SSr#S £ fc ^'T^ S . 
[0216] jltt&*5r08tt£@4 7fc^T. TT— A 
ffi»ffl«®«EiS«lll»2 801404 4-4 6 b m-X 

*>o. rr-j>m>mwmj± (vgb> *5«tl^ 

tC. iS7 2 81 (MGB) iZH I GH*5tB^$it. ZCO 
H^#AND3 0 0fcA^$*l£.:i:fcJ:'K NMOS 
h^y^X^SOl* 5 . ?D7?if (CLKO) tZfc 

■yxmm-im^i. zcozbtx*). ammmB 

tf±8-ti>c\btz%h. 
50 [0217] ZcOXdt&mmnBBSOtzZtM^ H 
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&OJBS2 6<0#E«SlHl*&fc UC. Hi*<0»©l 0<0 T8Mii«ig£jlinrt& C: fcfcJ: 0 . @88«<Dffl«£0 

XTyTTyT3>7W[5]§8£^l/o*$^fc. Ooo- 5I»0®S2 6-3 1 fcB^S&llora&lIIK 

77773yK-^rt<ONMOSh5yy^(0*yfi [0 2 24] Hte^©3 3. Htt^@2 6 "TO. T 

Jfc^S2 9fcl^fcltS^5£i:fc:J:->-Ct>. fUfctf) ffl#E^08t:tJi«^S^i: #as*£. 

jg©2 6<^»*^i^f-ssgaiii»5:^s^ fc fc* ±7-j*mffmsMwm<om}^m. ±t-j*y 

s. -Ma&ssmE(vGT>*H£TLfe<o^ae«ai 

[0218] m&<0&B3 1 . mt.?)&m2 9 „ 3 0 i: 10 U ±r-A^Sffl#E^IUj»te»)?rt6l±?-frS - 

lOOX-f-yTr-yr^y^r-^i&affltTV^^ [022 5] 050 fc±E0l£^\ HifcOJg«g21tf> 

(C. Sc£^-f 3f- FttJKJffiftE&fi) 0 S i t fc «fc EHBflL 03 5 t±fB®igSr&!JII tfc^<OHIISPre* 

*). m&m®2 6?i&<jzmk&&&zbtf?£&. s#» m&<mm 1 - 3 2<r>fco®&tz-o^x i>m&s 

[0219] &Wmmi&M*&4 8 fcjjcT. TT-A igT* £ . _LT-A®i&mSimEB8IsII8 3 0 5 ft _L 

S!S)JBmsmffl£«lslS2 8 O«04 4-S4 7 tm~ T-J*m)fmBMM®ft 3 0 7<0tB*m£E ( VGT ) 

•CfcO. VGBSEfflrmfc. 3872 81 (MGB) £*-:?U ±T-AKimSf#ift!ni L . VGT#*>£ 

H I GHOTSUMr*-*. £*>H I GH(t^£gttT. g£MWT£ffiT . ±T-A81&ffl#BEmS 

X>f -/^30 2^3j-i^rSii:-C, SS[^3f-K18 B83 0 7<O|g#«J9#;L*Jja&? : 3 0 6 (MGT) fc 
3fc&S^f*-K3 0 3?:M*ie8U #E«SmE 20 ®^£S£Hi-4. £*>®^SrSttfc. _hr-A®16ffl# 

ai* (VCP) £JJfS-££. ff®SIiISI3 0 7liiiJ»i£»]S-iillD^ m?Utflnfc:J: 

[0220] .rtf>J:dfc*IIJfctfSg@3 ltcifift. H £±T-A!®aSE<?DffiT5:&irt-&. £35f#>h£H$ 

ttco®.©2 6<?>wKwmi&t ix* ms&mmi o« eft ti&iz&FZit&zttzj: 9. -i^jjUi^aj^ig 

-A^&ffl®SSEgSEljS<0<=^-5:g»tt:. Xf^T" 6-3 2 i:E3lSlcliSSLTt>&< . HS&7))B«g3 2. 0 

^/iiini$-£6.ifcfcj:'k mtemm2t>bwm<rm [0226] ze>£o£*9m<7)m®33iz£iti£. m 

^cowmmmnzzttfTZz. tt:. ^mm.2 mrnmi-3 2(^m&f:mL(OTT^r—>a>tzm 

xi>. mfomm26tmw<vm&mm®% : £:nhz 30 <otyji6Lh$«s^t'c> ;4X££hm®m>tt 

[O221J0SJI?>»©32. Hfc<0JB®26. 043 .TfctfT^S. 

trijft s . Tr-A®smsmEsai3»ii. ma<m [0227] zmtmrns a . m&<m®3 3<o±r- 

<r)y-hmm.&£.£&. #E«sni»ji5* (vcp) *-is#>-rmmimLx^hmfe£. mn<mm2 

(VGB) affT£tttttt'*fc0 , C&*. £*>X. VG hZbtfTZh. 

BWEttt-f-r&nXKK . VC P«ffii&t^^ LX [0228] 05 2fc±^0S&<?5MflE0||5r^. ±T- 

fcjftv*. £->x. SHzvcpnE.i^-f-rzftEiWm Mmmmmis^msim osu. jsa:3 0 9~3i 
WEms!mm=tet&&. 04 3^#e®s«ee« 40 2. 314-316. t*<ryr 3 13. 3 is. nm 

@SS2 3 5fc±a»igS-iiJlN-Srfct:J:9. @SS«S OSh^^317. ^ 1 9^^FX« 

<r*mzmzkmi£?i>z. empian. m.3 09-3 1 2*0*^*73 1 

_[ 0 2 2 2 1 04 9.«Mt«L.. #ffi«R«EiaBliI»3 -3*>^>fi!tSRIsry7-|i. i7-Aoy-fWIEt 
0 4*«c:coa^^f«i§-«:lil8fc^rS. vcp^S vgt-vb«E5t. vccSr^lfc-rsn^ 

ajaKTFfc4->fc«ft:. #E«sasE«Ei83 04 ^^-^T®aiirig^«fc:. m^imzBMRVGND 

11. ^#ff«S0SS 2 8 2 0 #X A^Jg^F 2 «P^^tr£^-S4^). KfeTyTt^S. Hi 

81 (MGB) (Cfl^£j*frr£. thWWmft^ ft. 8a£309&TX311<0gfii;ffi£Rl. iait3i 

Wtt. HttO^®2 6-3 1fcB-T*S. 0. 312<0JKE€SrR2. i^:. Ty7*3 1 3£>tiWj 

[02 2 3] i<Oj:5fc^lit<^®3 2fc:J:<lft H ^Vofc-TSi:, * ( 29) ktch. 

&mm2 6m&wffiEmmft£nmmm&& » [0229] 
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[S31] 



Vo«^x(VGT-VB) ••• (2 9) 
R1 



[0230] ZZT. ±T-^y-hmmS. (VGT 

- v b ) r 1 1 r 2 0>&fflt~cik£. h¥4 yfStcff 

«l gtS3o 9~3 1 2<q*t&<. ryy-3 i 3^-e 
(Dm.ii^m^tthm^m^^xit. vccws. 
izi£tizm?*mmitf&\\ -r%t>*>. ®jm=m 

[0 231] Zn£o£#g$t'rmB34£±ttiX. H 

mnemz 3 <r>±T-£m>fmB.ma8.®&t ix. * 
^-^yrmmmtx^h^tz. ±t-ai@s 

EmS®»+o#flE>f yA-^|5BS<0N MO Sh7>¥ 

w&3 3 k mmnm?)m>®i&t:n& z t #?z s . 
[0232] mmcmm3 5 . mm<^mm3 3<o±r- 

[0233] Mi*m®%<»-mzm5 3t^r. ±r 

-A&S«SSEMIII83 0 5fc-?wctt, Uttcojg 
S34<D@5 2tR-. ±T-iJ|Sllffl#E«SIlI»3 

0 7tov>rtt. w^m2&<mA5tn- to 

[0 2 34] Cl<0J:3fc4^<^!g3 5fcJ:*ur. H 
SS<^®3 30±T-ASaWfl#ff«SIIIKi: UC. * 

*-is*>7®mmaLi.x»hmstz. ±r-j>m 

JtjD?-e-siktJ:o, mfo<mm3 3km&m&> 
m>®mnzzktfx$z>. n*s<^s3 4fc 
H^tiiQirrs^fctiio. m&<m®3 3kmm<m 
mmmmz%&zkvxz&. 

[0235] HSfcco®S36. HteO»©26~3 5-C 

4 ^m»»^^<?±$-fr&iii»t:o^Tii«»rs. 
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[0236] IWfcttfcli. 8^>1H«>£IJfc£>S8S 1 

h. ^mm<mm.3 6\i. ns&o«si~2 5<&§&iz 

[0237]^f*mHI»<0-M^@54C;^-. 
T. TU yffl«S@81 3 6 hftff)±TT-J>m 
®fmm (VGT, VGB) &itiHU&Dtf$&(iU S5 1 
i:HfiTC*>S. VB#ffiSSE8l3 2*«*S®KiT 
«£TW:<ri:£SiajUu #ff®8Sffi£8HIi53 0 

4 «rr- a^sbkcoa^js? (mi b) tdtsraai 
«»«atu ^<om^Sf«:Tr-A^sji5i8&i4 

2ttTT-A h y>*JX9 1 4 5<DlS&£#ih-f S . ft 

20 atctT. ±r-Affi»mE ( vgt-vb ) #&tl 
izzkm&vt:. ±r-j^msmmjsmm3 0 

5ti. ±r-AMMH»l 4 1 <OAA38? (MIT) 
HISS 1 4 1 JiJiT-A h ^ y i^'x ^ 1 4 4 f?± 

[0238] CC5J:dfc>*^ISSOJg®3 6t:J:^ H 

&<mmi^3 5eo®mz&\*x. yahY^vvxtn 
30 £it&zki£&*). mmMtmkthmimmfth 

Zk&TZh. 

[ 0 2 3 9 ] HSStf»B!g3 7 . UttW^S 1 Lfc 

?4:flSU»74a) rtT. ®^5(VB) *^f9^T 
$ttS*flft$rBil«U. i)~otiiJ)h7>i'X9<oy-h 

HtaWTIE=5:IlI85rlSet«. Z k i-^comk tx 
Hifc>HBS3~3 6fc:i3VvC. aj^go^mSfcT- 

40 u 7RmM®f&<?)wm ( v b ) i^eik ltv^ 

[0240] *HSg^@3 7«. -fflJjLhcomiS^ 

50 hzkx. rvvyjy'mmmi&mkzxhZim 



47 

-fhi><0-CS>&. gftttfcli. 4 2VA* 7 f!i-t 1 2 

[0241105 5fcJltt^[Itf8<0--fl£*-f . 05 
5ii.mSk<r>m2 2.035 tC±a$-Sfflt^^<7)Hl 

BWfcSrs. ry vyjrm^mm 3 6 i <o#Em 
mmmmmtLx. mg3 2 7 (vbd^u 

±r-A h "yVVX? 14 4. TT-A 1 4 5Tffij£$ 

tit \~T-j>x-ji<&iiijj®vmm. &v±T-j>m> 

0»141^S«IfcLT. m®329 (VB2) 
ffl. VB2>VBl<tt§£CTyF5>f7 r fflmfil3]IS<0 

[0 24 2] £»J:3(C3|^<0JgS3 7fc:«i:;fUf. « 
iifflw4 2V7^r'j^-^3y«atc. -adorns 

t:m&mE«o*$ <->ms£3rf srr y ^-^ a > 
t\ Hift<^g®3~3 7<07-yH5^yffl®a5i»<7)« 

[0243] mmc?mm3 8 . as. #Ems®&-c 

0»S-«V^SiW-5t. «S«E (VB) £ova><j> 
1 2Vfc©B*iBI&U:*&£. r^ yT'jy^Sl 5 
2li. ii££8$*vO*5:V^ #E{lJ*13 3 (VC 
p)«ovt*s*»^ VBa^-f^ryy^Jl 

^ SSfcJ^ 3}"- F 1 4 7 . 14 8<0«*|6j^ttT^ 
[0 244] .KO^mSStSgfcL-CJi. mSS&Ffcm 

as^vBfc. 1 2v®sfc«oiat$9 

s. -f£*>^ ^AmasyhSK-mtf-rsg. #es 
[0245] ^utw^sji. .tussxsaa^t 

zm-th. m5 6tf*<?)M:itm:®ftt%h. #es 
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®l&336#. Votft>hW&mT<V%imZA4 y+ 
3 3 3&*y-thZt-C. mS3 3 0*>^#ffimSHlffi 

<rfflfflm3 3 2££>)®mth. #Em*vo#ft4 

nE&J±i?±M-rhb. X4 -,*333\t*>t% 
0. *!lBB»!n:3 3 2<0WJg*^$tlSC:fc-C. #ES 

VCC#ffmm»6 9T$>->rt>J:V>L, ^VB# 
10 EmSHl»13 2-C&oTi>J:^U *^^r3E»E®S 
08282-Cfc-5tt>J:Vn 

[ 0 2 4 6 ] *m&>mm 3 sit^mmm 1 ~ 3 7 1 

O^TfcBStfiili-rS. H&<D»S2 2. 03 5O0 
KfCkUBK. 05 6 iSrSffl Lfc«£<OlHl»W#0 5 8 
fc=Sr&. $m<7Mm2 2<7)#ff«S«Eiai@8S3 04 
Ji&SmE£Ltfc:Jh#L;>y§£-. VLOkHl^Sraj^ 
SfcOT* 05 8<7)#E«3SI£SI51853O4« 

[0247] z<?>£ o ic*m&vmm3 stzxtia. # 
s^Eaj^iyj^fiTS-R&i-rsasaiHisssr^i. i 

[0248] 9CltffffW3 9. HJS^S38tHacO 
ClfcT. |lit<^!B3 8fcP«<7)^i&#S^fc*JT§ 

30 

[0249] mm%\mmm6 o tc^r. aj^ma 

£-fe>^y**rSJgffi3 6 2fcJ:'h $OI®filaSSg<^ 
*&/»!S:^^Sx>f ■y^-3 34^y/3r7$-tSlsI 
^Eaj^ifB-bV^^fiSiffi 
Mi^3&?S«EH-. KTt-a-fctc^S^-C. #E* 

^jx* -yT'j yyimm.3 4 9^scnst» 

[0250] *^ISS^©3 9fcovvct>. Hte<^® 
l~3 7(cafflTrtg'CJ)'). HSS«0»®22. 035t 

40 wzLiz®£<r>®mvm6 2.'cbh. 

[0251] Z<7)£ o fc#HSfctf>JBS3 9(C J:*ltf. # 

fc J: S#Eaj*tg^OfiT$-R6±-r S^SI1I»?:#& ^ 
[0252] IKSWJg®4 0 . HMO^ffi3 8 tHtt^ 

-ThztT. mmmm38tmm<r>mz&&®m 

50 06 3t^-r. £t:2t,izMMM:®W)-mm64 
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(3UOTK?&D. mmi&22. 03 5i3tJ8fcL 
fc*l£tf)[IIK0!#06 5T*>*. 
[02 53] Z<?>£ol^mfoV>fcB4 OCMltf. # 
EmSISBfciSVvC. 31 
A$S*>93RSS££ifAU S^tliSlffigfiilti* 
#BEas*l&J^)lST$-B!ijh-r SSa&lHlllS#S £ fc #T 

[02 54]HttOJ$841. Htt<^g©4 OTti. ^ 

$*S@»-C*S. *3&**>Jg!S4 ITU:. ^V-vTV 

[0255] 066fc. mfoV>Bm2 2. 035TNOJ1 
TUH7>f^llI!8<0SI»2rffaMCU3 7 
5liVCCmfi£&Btt-£. VCCIiflSl26 (V 
B) J:D. I^jLl'-5'[IIR3 7 3#£j^£5eULEC' 
/t*7-*yy-fe-rhHK (POR0K) 3 7 4« 
m(VB) jg»®. UXjuU-fiblJ (VCC) COiE 

fc-jgBSsoia. mc ut y -b y mi-9£&b*-& 
■cfcs. i-ot. ^poR@?8^)®Ksa^<oy-k-)' 

6 £ b fc<t 0 , Wfc<m%A 0 P3«<02&Jiyi^*l£ 
[0256] Z0>£o£*m&<mB4 1 fcitLfcf. S' 

S 08881«£0Doo. Hig^©4 0i: 

[0257] 

[0258] vMmBemxrxkz ^W8LZ®mti>&& 
[0259] wMWE&m<n±$ ^nmt:®m?&&iii 
[0260] ^wssmff^k^WMimttm^ 
[0 i ] *mi<nm&<mm 1 s-^t^o -,?wxb 

[02] *f6W^Hi!5<^©lK:t5ttS3ffl^^ 



(26) ^2003-244966 

50 

A*-9%mt &iim:?xtwmx'3>h. 
[03 1 xm&mmmm 1 tern* a a 

[04 ] *mk&m.<wm 1 tcfcfts±r-A®a 

[05] xffflvm&mm&mhmmm* 
•mfSBx-bt. 

[06] *fffiHO||i*^SlKfcJt&^-v-^V 

10 [07 ] *mw$mm®. 1 icfcttsajflmEfc & 
jj^t<r>®Bk**?mmx'hh. 
[08 ] *m\mM<mm 1 Kfettsas^NMo s 

[09] *!6HH<^litOJgS2t:iJft5ffiifttiI8$-^ 
[010] *^^HSfeco»® 3 Hi>JtSIHi0«f5r 

^tm»0-c*>s. 

[0ii] *m\<n , m.<rmm.4 y ?a-c 
20 s>h. 

[012] *%m?>mfoa>B® 5 £5jcr#EHW& 
ffl<^#E?- J r-i''*yngi80-CS>&. 

[013] xmiommcrMme i^tmsami^ 
ffl»zfg#E^-p-^-K>'riii«j0-e*5. . 

[014] *3^Wl©fe«0®® 7 ^^rr#E«S0S& 
ffl<OHfg#Ef-+-^-K^TlsI80-C*S . 

[015] *m\<rmt<mms z^ctnEmmm 

[016] *%BB«H»<7flg®9 *^-#EmSHl» 
0C&S. 

[0i7] *m\<vm?mm. 1 o £^#Ems0 

8ffimfT77773 5"*-* E880C&S . 

[018] *m\v>mm<7Mm 1 1 ^r^-as^a i- 5 
[0i9] *m\<vm<mm 1 1 onttw&ira 

f^Sr^W-^^O. S 1 ow Decayl$PWMiW£ 

wmx-bt. 

40 [020] *m&>$m?mm lojittw&ira 

Fast Deca yf$PWMiW 
[021] *^^HStco»®12S-5crTT-Affi 

siffl^«Eiii»fflN p n h 7 srtB^j 

E0880T*S. 

[022] *mommm 1 3 ir^" tt—mm 

i»ffl^mE@»fflNMOSh7yvX^$-aj*i:-r&^ 
«E@»0'C*S. 

[023] xminmfocryBm 1 4 s^tt-aib 

50 lftffl^mE@80f*>S. 
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m 2 5 1 *%m&si&mm 1 5 $r^rryriii» 
wchh. 

[026] *fWB^Htt<0}gS 1 6 i^tTT-MM 

im 2 7 1 *mmm<mm 1 7 ^^-±t-as 

[028] *»^)Htt^BS 1 8 £ *rf±T- AJg 

[02 9] *^<^ltt<D}gS19^^/o-x^@ 

[03 0] #&9Jtf)|Ste0>«83 1 9 5r^-#BE®Sm 

[03 1] *26«Pfc>fS»*>©S2 0 5r^rr/o „ ?0 

[03 2 1 *mi<nm.<wm2 oz^ct&msm 
smmmc LK®®®smch& . 

[03 3] *%BB<0|Qfc<^@2 0 fcjjcTn yy^- 
?[sII&0-C*S. 

[034] *mi<nm&<?>mm 2 1 * 

[03 5] *HBB<O|IM[<O}gS2 2^^-yoy^0 
Thi. 

[03 6] *l6BB^HS6<^S2 2<07^;^IlI»?r 

^nuB0rfcs. 

[03 7 ] *f&HB£>HiStf>fl8g2 3tf>:7 -r 7k?B80 

[038] *8^O0t»OJg®2 3tf)7.r;l^lsll&0 
"CAS. 30 T*£ 

[03 9 1 *mw&temm2 3<r>y <wmM 

[04 0 ] #$89?0>fg»tf>?$82 4^fy^/l'7 -f ;P 

[04 l ] *mwm.<r>im24<r>T ! J9)Vy 4 

[04 2 ] *&BH<0!i*!W«$82 5<03 ycw-?III 
880-CfcS. 

[04 3 ] *f&>5fcO|Qft<^!S2 6S*tyD7 70 
•CAS. 

[04 4 1 *mwm.<mm 2 1 z*t®$m?h 

[04 5 1 *%BB<ontt<D}g® 2 8 zmwmch 

[04 6 1 *wft<vms.mm2 9 i^tm^m-ch 
h. 

[04 7] *m\<vm&mm3ot:7Zt®sm-cs> 
1. 

[04 8] *&9!<0|&tttf)«883 1 £*rt0S&0T* 
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[04 9] *&Bjj<DHig<^S3 2£^7u-y?0 
[05 0] *IHB^Itt<^®3 3^flrrroy^0 

[05i] ^mfrmmm.3 3 ssttrn ?0 
[05 2] *wmm.<mm. 3 4 £srf hs&h-c*. 



[05 3] *m\<?&m<?>BB3 5£vrt®dm?S> 
10 £. 

[054] *^^Hi|<7»gffi3 6&^-ro-y^0 

•ch&. 
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